Background: Despite its high prevalence, little information is available about the natural history of insomnia. The extent to which episodes of insomnia will persist or remit over time is difficult to predict. We examined the natural history of insomnia and describe the most common trajectories over 3 years.
A PPROXIMATELY 30% OF adults report symptoms of insomnia, and 6% to 10% meet diagnostic criteria for an insomnia disorder. [1] [2] [3] [4] [5] Several demographic (eg, female sex and increasing age), medical (eg, pain), and psychological (eg, anxiety and depression) factors have been associated with insomnia, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] and insomnia has been linked with increased work absenteeism, disability, and health care costs and higher risk of hypertension and depression. 5, 7, [9] [10] [11] [12] [13] [14] [15] [16] [17] Despite evidence that insomnia is a prevalent condition, information about its natural history and long-term course is scarce. 18 The few longitudinal studies available indicate that insomnia can be a persistent condition and that chronicity is often associated with significant medical and psychiatric morbidity. 5, 10, 17, 18 Studies have reported persistence rates varying extensively, from 40% to 69% for periods ranging from 1 to 20 years. 5, 10, [19] [20] [21] Studies of community-living elderly adults have also reported variable rates of chronic insomnia, ranging from 40% to 75% for periods of 2 to 3 1 ⁄2 years, [22] [23] [24] with annualized rates of chronicity of 15.4% to 22.7%. 25 As for prevalence estimates, data on the longitudinal course of insomnia vary considerably across studies and are difficult to interpret because of differences in insomnia definitions, samples, and follow-up intervals. Moreover, most longitudinal studies have examined few time points, often using data from baseline and only 1 additional follow-up assessment. 20, 26, 27 In this context, when insomnia is reported over several years, it is unclear whether it has persisted continuously or was interrupted by periods of remission. The extent to which insomnia represents a chronic condition as opposed to a recurring transient episode remains unclear. Few studies have examined how insomnia evolves with time and its persistence, remission, and relapse rates. With increasing evidence of significant medical and psychiatric morbidity associated with chronic insomnia, improved knowledge about its natural course is important to determine the need for treat-ment and to evaluate long-term prognosis and health outcomes.
The objectives of the present study were to examine the natural course of insomnia in terms of persistence, remission, and relapse and to describe the most frequent trajectories of insomnia over 3 years. Individuals with an insomnia syndrome at baseline were compared with those presenting subsyndromal insomnia symptoms to examine whether initial severity of sleep difficulties led to different courses over time.
METHODS

STUDY CONTEXT AND SAMPLE SELECTION
Data from this study are derived from a larger epidemiological study conducted in the province of Québec, Canada. The study began with a population-based telephone survey to document the prevalence of insomnia and determinants of treatmentseeking behaviors (see Morin et al 2 ) . Sample selection involved random-digit dialing and use of the Kish method. 28 At the end of the telephone interview, respondents were invited to participate in the longitudinal phase of the study, which involved completion of several postal evaluations over 3 years. The first evaluation was conducted 1 month after the telephone interview, and the remaining evaluations were conducted 1, 2, and 3 years later.
PARTICIPANTS AND PROCEDURE
Of the 2001 respondents who completed the telephone interview, 1467 (73.3%) agreed to participate in the longitudinal study. Of these, 105 were excluded because they reported having received from a health care professional a diagnosis of a sleep disorder other than insomnia. The first evaluation was mailed to 1362 participants; 997 returned the questionnaires, and 852 were deemed eligible for the longitudinal study. Of those, 44 additional participants were excluded because they reported another sleep disorder not reported at the telephone interview; an additional 97 participants who received a self-help behavioral intervention for insomnia in the context of another study 29 were also excluded from the present analyses because that intervention could alter the natural course of insomnia.
Because the present study was about persistence, remission, and relapse of insomnia, only data for individuals with insomnia at baseline were included in the analyses. The cohort of individuals with good sleep at baseline was followed up to document the incidence and risk factors for insomnia; these data are reported elsewhere. 30 The sample of individuals with insomnia comprised 388 adults (mean [SD] age, 44.8 [13.9] years; 61% women; and 70.4% either employed or studying), including 119 participants with insomnia syndrome and 269 with symptoms of subsyndromal insomnia. Of these, 332 participants (85.6%) completed the 1-year follow-up, 305 (78.6%) completed the 2-year follow-up, and 260 (67.0%) completed the 3-year follow-up.
Sleep Status Groups
After each evaluation, participants were classified into 1 of 3 groups on the basis of an algorithm that used a combination of diagnostic criteria for insomnia from the 32 2 instruments recommended for the evaluation of insomnia, 33 and from questions about use of sleep medication were used to evaluate the presence or absence of each criterion.
Insomnia Syndrome. Participants in the group with an insomnia syndrome met all diagnostic criteria for insomnia. They were dissatisfied or very dissatisfied (score of 3 or 4 on a scale of 0-4) with their sleep patterns and had symptoms of initial, middle, or late insomnia at least 3 nights per week for at least 1 month. Substantial distress or daytime impairment related to sleep difficulties was also reported by those individuals (score of 3 or 4 on a scale of 0-4). Participants were automatically classified in the group with insomnia syndrome if they used prescribed sleeppromoting medication at least 3 nights per week. Eighteen participants (15.1%) were included in this group on this basis alone; however, 14 (77.8%) met at least 1 criterion and 10 (55.6%) met 2 criteria for insomnia syndrome. Although not a standard criterion for a diagnosis of insomnia, use of sleep medication may mask the underlying symptoms, and our interest was in documenting the natural history of both treated and untreated insomnia.
Insomnia Symptoms. Participants classified in the group with symptoms of insomnia had initial, middle, or late insomnia at least 3 nights per week without fulfilling all diagnostic criteria for insomnia syndrome (ie, they could report being satisfied with their sleep, not report distress or daytime consequences, or not meet the criterion of symptoms for at least 1 month required for a diagnosis of insomnia). Also included in this group were individuals dissatisfied with their sleep but without symptoms of initial, middle, or late insomnia. Participants using prescribed sleep medication fewer than 3 nights per week or overthe-counter medication for sleep at least 1 night per week were classified in this group.
Good Sleepers. Participants with good sleep were satisfied with their sleep (ie, score of 0-2 on a scale of 0-4), did not report symptoms of initial, middle, or late insomnia, and did not use prescribed or over-the-counter medication to promote sleep.
MEASURES Insomnia Severity Index
The Insomnia Severity Index 31 is a 7-item questionnaire that assesses the perceived severity in the previous month of problems with sleep onset, sleep maintenance, and early morning awakening problems; sleep satisfaction; interference of sleep difficulties with daytime functioning; noticeability of sleep problems; and distress caused by sleep difficulties. A 5-point Likert scale was used to rate each item, yielding a total score ranging from 0 to 28. Scores can be classified into 4 severity categories: no insomnia (score, 0-7), subthreshold insomnia (score, [8] [9] [10] [11] [12] [13] [14] , moderate insomnia (score, [15] [16] [17] [18] [19] [20] [21] , and severe insomnia (score, [22] [23] [24] [25] [26] [27] [28] . The Insomnia Severity Index has adequate psychometric properties and is sensitive to treatment response.
31,34
Pittsburgh Sleep Quality Index
The Pittsburgh Sleep Quality Index 32 is a 19-item questionnaire that evaluates sleep quality and disturbances during 1 month. Seven component scores can be derived (eg, subjective sleep quality, sleep duration, habitual sleep efficiency), and a total score ranging from 0 to 21 can be obtained by adding the 7 component scores. A score of more than 5 suggests poor sleep quality. Psychometric properties of the original Pittsburgh Sleep Quality Index are well documented. 32, 34 Several questions were asked to evaluate use of prescribed and over-the-counter sleep medications: "During the past month, how many nights per week have you taken prescribed medication to help you sleep?" and "During the past month, how many nights per week have you taken over-the-counter medication (eg, Nytol or Sominex) to help you sleep?" Respondents were then asked to specify which product they had used in the previous month; their responses were further validated to ensure that the product was a recognized medication prescribed for insomnia (ie, benzodiazepine-receptor agonists or sedating antidepressants) or an over-the-counter product marketed as a sleep aid.
STATISTICAL ANALYSES
The main end points were defined as follows. Episodes of persistent insomnia were defined as the presence of insomnia (symptoms or syndrome) on at least 2 consecutive assessments (ie, 1 year). Rates were calculated for intervals of 1, 2, and 3 years. Individuals with insomnia persisting for 1 year reported insomnia at any 2 consecutive assessments during the study, those with insomnia persisting for 2 years reported insomnia at 3 consecutive assessments, and those with insomnia persisting for 3 years reported insomnia at all 4 assessments. A change from symptoms of insomnia to insomnia syndrome, and vice versa, at the subsequent assessment was also considered persistent insomnia. Remission of insomnia was defined as a change from either symptom or syndrome status to good sleep status. Relapse of insomnia was defined as a return to insomnia status (symptoms or syndrome) after reporting remission at the previous assessment. Four data points were available for each participant who could then show a combination of persistent insomnia (at 1-, 2-, or 3-year assessments), remission, and relapse during the 3-year duration of the study. For example, a participant could have episodes of persistent insomnia from baseline to the 1-year follow-up, followed by remission at the 2-year follow-up and relapse at the 3-year follow-up, or could report persistent insomnia for 2 years (3 consecutive assessments), followed by remission at the 3-year follow-up. Given the 3-year duration of the study and yearly assessment design, remission could be observed a maximum of twice and relapse only once during the course of the study.
Descriptive statistics were used to calculate persistence, remission, and relapse rates. Logistic regressions with simple effects tests were then performed to examine differences between rates. Generalized linear mixed model analysis of variance for categorical data (GLIMMIX, SAS/STAT version 9.1.3; SAS Institute, Inc, Cary, North Carolina) was used to test for temporal differences (across follow-up assessments) between percentages, and likelihood ratios were calculated to assess in which direction change was most likely to occur. 35 Significance was set at ␣Ͻ.05. Analyses were performed using commercially available software (SAS version 9.1; SAS Institute, Inc).
RESULTS
Analyses not requiring all data points were based on the total sample (n=388), whereas analyses that required all data points (trajectories) were based on the subsample of 244 participants who completed all 4 assessments. Respondents who completed all assessments were older than those who did not (47.2 vs 40.9 years; t (386) = 4.40; P Ͻ .001). Scores for subsequent analyses were, thus, weighted on the basis of this age difference.
PERSISTENCE, REMISSION, AND RELAPSE RATES
Persistence, remission, and relapse rates are given in Table 1 . Overall, 74.2% reported at least 1 episode of persistent insomnia (1 year: 2 consecutive assessments) during the study. Persistence of insomnia at all assessments (3-year persistence) was observed in 45.9% of the sample, with a significantly higher rate in the group with insomnia syndrome (66.1%) compared with the group with symptoms of insomnia (37.2%). Of the overall sample with insomnia at baseline, 54.1% went into remission at least once at subsequent assessments, with remission rates significantly higher in the group with symptoms of insomnia. Among individuals with remission, 26.7% eventually experienced relapse, with a rate significantly higher in the group with symptoms of insomnia. Given the 1-year interval between assessments, an interim evaluation was conducted at 6 months to validate sleep status between the follow-up assessments. These analyses showed that 131 of 161 participants (81.4%) who reported insomnia at both baseline and the 1-year follow-up (persistent insomnia) also had insomnia at 6 months and that 46 of 73 participants (63%) who reported remission of symptoms of insomnia at 12 months already met our remission criteria at the 6-month follow-up. Table 2 gives the rates of persistent insomnia according to sex and age. There were significant main effects for both sex (F [1238] = 7.92; P = .005) and age (F [2238] = 3.15; P = .04). Corrected pairwise comparisons completed within each sex group revealed higher persistence rates in women aged 55 years or older compared with their younger counterparts aged 18 to 34 years or 35 to 54 years. These age comparisons were not significant in men. Table 3 gives the distribution of participants in each sleep status group at each follow-up assessment. These data are based on all available cases at each assessment. Of the 269 participants in the group with symptoms of insomnia at baseline, 38.4% were classified in the good sleepers group at the 1-year follow-up, 48.7% still had symptoms of insomnia, and 12.9% had insomnia syndrome. The distribution of individuals across the 3 status groups was similar at the 2-and 3-year follow-up assessments. Of the 119 participants in the insomnia syndrome group at baseline, 17% were in the good sleepers group 1 year later, while 37% were in the symptoms of insomnia group and 46% remained in the insomnia syndrome group. Comparisons of the proportions of individuals in each category at each assessment were nonsignificant for either symptoms of insomnia or insomnia syndrome subgroups.
COURSE OF INSOMNIA OVER TIME
Likelihood ratios were calculated to assess whether individuals in the group with symptoms of insomnia at baseline were more likely to demonstrate improvement or worsening over time. Results showed that at each follow-up, individuals in the group with symptoms of insomnia at baseline were approximately 3 times more likely to demonstrate improvement to good sleep than worsening to insomnia syndrome (odds: 2.97, 3.68, and 2.88, respectively, at the 1-, 2-, and 3-year follow-up assessments; PϽ.001).
MOST FREQUENT TRAJECTORIES
To examine the course of insomnia, we identified an insomnia trajectory for each participant who completed all assessments (n=244). The Figure shows the most frequent trajectories according to sleep status at baseline. In the group with symptoms of insomnia at baseline, the 2 most frequent trajectories accounted for 30.6% of the sample and 3 additional trajectories, each accounting for 9.4% of the sample, were the third most frequent; together, these 5 trajectories accounted for 61.2% of all trajectories in the group with symptoms of insomnia (Figure, A) . The 3 most frequent trajectories in the group with insomnia syndrome at baseline accounted for 48.6% of all trajectories in that sample (Figure, B) . For both the group with symptoms of insomnia and the group with insomnia syndrome, the most frequent trajectory was for individuals to remain in the same status as their baseline status at all time points. A total of 21.2% of individuals in the group with symptoms of insomnia at baseline remained in that status at all subsequent follow-up assessments ( Figure, A; trajectory depicted by triangles) and 29.7% of individuals with insomnia syndrome at baseline remained in that status at all subsequent follow-up assessments ( Figure, B ; trajectory depicted by triangles). The second most frequent trajectory in the group with symptoms of insomnia (11.8% of the sample) was remission, with individuals demonstrating remission at the 1-year follow-up assessment and remaining in the good sleep group at all subsequent assessments ( Figure, A; trajectory depicted by open circles). In the group with insomnia syndrome, the second most frequent trajectory was a change to symptoms of insom- b For comparisons involving women, there were significant differences between the 18 to 34 age group and the 55 and older age group and between the 36 to 54 age group and the 55 and older age group; all pairwise comparisons significant at an ␣ level of 1.3% (␣ level of 5% adjusted for 3 comparisons). 
COMMENT
This longitudinal study showed that insomnia is often a persistent condition, especially in individuals with more severe insomnia at baseline. Although the course of insomnia can fluctuate over time, with periods of remission and relapse, the most common trajectory identified in this cohort was persistent insomnia. Nearly half of the sample (46%) reported persistent insomnia at all time points during the 3-year study, and 74% reported insomnia persisting for at least 1 year.
These results are consistent with the few previous longitudinal studies, which have reported persistence rates of 69% over 1 year 19 and between 40% and 45% for periods of 3, 10, and 20 years. 5, [20] [21] [22] [23] [24] [25] Female sex and older age have also been associated with higher persistence rates in previous studies. 21, 25 The finding that an insomnia syndrome at baseline is more likely to be persistent relative to subsyndromal insomnia indicates that initial insomnia severity can be a useful prognostic factor for long-term course. The main implication for clinical practice would be that when a patient reports insomnia that meets diagnostic threshold, clinicians should initiate treatment and not expect the condition to remit spontaneously. This is important because most individuals with insomnia usually do not receive treatment, 18 and untreated insomnia is associated with negative long-term health outcomes. [16] [17] [18] While more severe sleep disturbances may be predictive of chronic insomnia, individuals with less severe subsyndromal insomnia at baseline were 3 times more likely to experience remission than worsening of insomnia during the next assessment periods. Although this higher remission rate suggests a more favorable course in individuals with symptoms of insomnia, the most frequent long-term trajectory was persistence of symptoms. Which individuals will eventually experience remission or develop a full syndrome remains unknown. Repeated and longer follow-ups coupled with examination of prognostic predictors is needed to better understand factors associated with the development and persistence of insomnia.
The results indicate that insomnia can follow multiple trajectories over time. Although the most common course was persistence both for symptoms of insomnia (21.2%) and insomnia syndrome (29.7%), there were other trajectories of interest. For example, even in individuals who demonstrated remission, there was a significant relapse rate, with more than one-fourth reporting recurrence of sleep disturbances at the subsequent assessment. Whether individuals exhibiting such waxing and waning patterns also present different characteristics compared with those with more chronic insomnia would be of interest to better understand risk factors of insomnia. It is plausible that this fluctuating pattern is associated with life events, psychological factors, or health conditions. 36, 37 Some limitations warrant caution in the interpretation of the findings. The different rates (persistence, remission, and relapse) are based only on the data for participants who completed all follow-up assessments; it is possible that persistence rates are inflated because those with sleep problems may have been more inclined to sustain their participation in a study of insomnia. Another limitation pertains to the 1-year interval between assessments. Inasmuch as the reference period used by participants to self-evaluate their sleep was the previous month, it is plausible that sleep patterns during that 1 month were not entirely representative of the previous year. Future studies might use more frequent assessments (monthly) or a longer reference period to obtain more reliable data about insomnia. Some caution is also needed in interpretation of our various end points, such as persistence and remission of insomnia. While standard diagnostic criteria use either 1-month (Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision or 6-month durations 38, 39 to define persistent insomnia, there is no standardized definition of remission. The presence of comorbid disorders was not assessed in this sample, and future studies are needed to examine the role of medical and psychiatric disorders as moderators of the course of insomnia.
Despite these limitations, the present investigation offers some innovative features that should help move the field forward. The use of stringent criteria and operationalized algorithms to define insomnia and the differentiation between a full insomnia disorder and subsyndromal insomnia symptoms should help to better delineate the natural history of insomnia. Given the fluctuating course of insomnia over time, our findings also highlight the importance of conducting longitudinal follow-up assessments in clinical trials to determine whether acute treatment effects are sustained over time.
In summary, it is often difficult to predict early in its course whether insomnia will be transient or chronic. This study provides preliminary evidence to better understand the natural course of insomnia. Additional studies are needed, however, to identify moderating and mediating factors of persistence, remission, and relapse. With increasing evidence that persistent insomnia is associated with significant medical and psychiatric morbidity such as increased risk of psychiatric (eg, depression) and medical (eg, cardiovascular) disorders, 3, 5, 7, 10, 16, 17 the present findings highlight the need for better understanding of the natural history of insomnia. Improved understanding of the long-term course of persistent insomnia would be helpful to guide the development of effective public health prevention and intervention programs to avert longterm negative outcomes. 
